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  : ﻗﺎل اﷲ ﺗﻌﺎﻟﻰ 
  
َوَﻟْﻮَﻻ َﻓْﻀُﻞ اﻟّﻠِﻪ َﻋَﻠْﻴَﻚ َوَرْﺣَﻤُﺘُﻪ َﻟَﻬﻤﱠﺖ ﻃﱠﺂِﺋَﻔѧٌﺔ ﻣﱡѧْﻨُﻬْﻢ َأن ُﻳѧِﻀﻠﱡﻮَك َوَﻣѧﺎ ُﻳѧِﻀﻠﱡﻮَن ِإﻻﱡ َأﻧُﻔѧَﺴُﻬْﻢ )
ْﻴَﻚ اْﻟِﻜَﺘﺎَب َواْﻟِﺤْﻜَﻤѧَﺔ َوَﻋﻠﱠَﻤѧَﻚ َﻣѧﺎ َﻟѧْﻢ َﺗُﻜѧْﻦ َﺗْﻌَﻠѧُﻢ َوَآѧﺎَن َوَﻣﺎ َﻳُﻀﺮﱡوَﻧَﻚ ِﻣﻦ َﺷْﻲٍء َوَأﻧَﺰَل اﻟّﻠُﻪ َﻋﻠ َ
  ( َﻓْﻀُﻞ اﻟّﻠِﻪ َﻋَﻠْﻴَﻚ َﻋِﻈﻴﻤًﺎ
  
  ﺻﺪق اﷲ اﻟﻌﻈﻴﻢ
  
       (311 ﺍﻻﻳﺔ  ﺍﻟﻨﺴﺎﺀ)
                                                                                
 
 
 
 
 
 
 
    
 
                    
                    To the soul of my father. 
            To my mother who’s looking after me. 
                  To all relatives and colleagues. 
                                        
                       
  
 
 
 
 
 
 
      I would like to express my gratitude to my supervisor Prof. 
Abd El Raouf Ahmed Sharfi, professor of Urology, Faculty of Medicine, 
University of Khartoum for his valuable guidance and criticism I am really 
indebted to him for his unlimited advice, patience and kindness.  
I have the pleasure to express my gratitude to Mr. Adil Ibrahim, 
Assistant professor of Urology, Faculty of Medicine, University of 
Khartoum, for his valuable comments and opinions.        My gratitude is 
extended to all my teachers and colleagues for their unlimited help.  
I would like to thank my brother Elrasheed, Dr. Mazin and Widad 
AlMagsood who helped me in data analysis, typing and formatting.   
  
 
 
 
 
 
 
 
List of  Abbreviations 
Abbreviation                    Meaning  
   RCC               Renal Cell Carcinoma 
   TCC            Transitional Cell Carcinoma 
    XGP         Xanthogranulomtous Pyelonephritis 
    U/S            Ultrasonography 
    IVU            Intravenous Urogram 
    RGP            Retrograde Pyelogram 
    CT            Computerized Tomography 
    U.T             Urinary Tract 
 
 
 
 
 
 
 
 
 
 
 
 ABSTRACT 
 Background: 
Nephrectomy  is a standard therapeutic urological procedure for 
malignancy of kidneys and upper urinary tract, and for damaged kidneys 
with little or no contribution to the overall renal function.  The aim of this 
study was to review the indications and complication of rephrectomy in 
adults at Khartoum. 
Methods: 
This was a descriptive retrospective study performed in 70 adult 
Sudanese patients who underwent nephrectomy  at Soba University Hospital 
and  Ibn Sina Specialized Hospital, in the period from January 2000 to 
October, 2003. The clinical data, investigation, indications and 
complications were reviewed.     
Results: 
The mean age of the study group was 46.1 years, however, patients 
with benign diseases were younger than those with malignant tumours.  
The male to female ratio was 1.3:1 and there was slight predominance 
of right-sided lesions. Loin pain was the leading presenting feature with only  
few cases presenting with hematuria and some with loin mass. The leading 
indication for nephrectomy was chronic obstruction culminating in end-stage 
pyelonephritis (45.7%), followed by RCC in 41.5%.  
Sixty one percent of the cases with obstruction had associated upper 
urinary tract stones. Complications were encountered in 12.7% of the 
patients. The most common complication was bleeding, which occurred in 
55.6%, however, nephrectomy for malignant diseases had higher rate of 
complications (88.9%) than for benign conditions (11.1%).  
The overall mortality rate was 1.4%, but was almost nil in the absence 
of malignancy.     
Conclusion: 
 Obstructive uropathy was the main cause of nephrectomy with 
urolithiasis implicated in more than half of the cases of obstruction.   
   
           
  
 
 
  
  ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
ﻋﻠﻰ اﻟﺮﻏﻢ ﻣﻦ اﻟﺘﻘﺪم اﻟﻜﺒﻴﺮ اﻟﺬي ﻃѧﺮأ ﻋﻠѧﻰ اﻟﺘﻘﻨﻴѧﺎت اﻟﻌﻼﺟﻴѧﺔ واﻟﺘﻘﻨﻴѧﺔ اﻟﺨﺎﺻѧﺔ ﺑﺎﻟﺤﻔѧﺎظ  :ﺧﻠﻔﻴﺔ
  .ﻋﻠﻰ اﻟﻮﻇﻴﻔﺔ اﻟﻜﻠﻮﻳﺔ ﻓﺈن اﻟﻌﺪد اﻟﻜﻠﻰ ﻻﺳﺘﺌﺼﺎل اﻟﻜﻠﻴﺔ ﻟﻢ ﻳﻨﺨﻔﺾ آﺜﻴﺮًا
  . ﻣﺮاﺟﻌﺔ اﻹﺳﺘﻄﺒﺎﺑﺎت واﻹﺧﺘﻼﻃﺎت اﻟﺘﻰ ﺗﺼﺎﺣﺐ إﺳﺘﺌﺼﺎل اﻟﻜﻠﻴﺔ :هﺪف اﻟﺪراﺳﺔ
م وﺣﺘѧѧﻰ أآﺘѧѧﻮﺑﺮ 0002أﺟﺮﻳѧѧﺖ هѧѧﺬﻩ اﻟﺪراﺳѧѧﺔ اﻟﻮﺻѧѧﻔﻴﺔ اﻟﺨﻠﻔﻴѧѧﺔ ﻓѧѧﻰ اﻟﻔﺘѧѧﺮة ﻣѧѧﻦ ﻳﻨѧѧﺎﻳﺮ  :اﻟﻄﺮﻳﻘѧѧﺔ
 ﻣﺮﻳѧﻀًﺎ 07ﺗﻤﺖ ﻣﺮاﺟﻌﺔ اﻟﻤﻌﻠﻮﻣﺎت اﻟﺴﺮﻳﺮﻳﺔ، اﻟﻔﺤﻮﺻﺎت، اﻹﺳѧﺘﻄﺒﺎﺑﺎت واﻹﺧﺘﻼﻃѧﺎت ﻟѧـ . م3002
  .ﺑﺎﻟﻐًﺎ أﺟﺮى ﻟﻬﻢ إﺳﺘﺌﺼﺎل آﻠﻮي ﻓﻰ ﻣﺴﺘﺸﻔﻰ ﺳﻮﺑﺎ اﻟﺠﺎﻣﻌﻲ وإﺑﻦ ﺳﻴﻨﺎ اﻟﺘﺨﺼﺼﻲ
 ﺳѧﻨﺔ، هѧﺬا وﻟﻸﻓѧﺮاد اﻟﻤѧﺼﺎﺑﻴﻦ ﺑѧﺄﻣﺮاض ﺣﻤﻴѧﺪة 1.64ﻂ اﻟﻌﻤﺮ ﻟﻜѧﻞ اﻟﻤﺮﺿѧﻰ آﺎن ﻣﺘﻮﺳ : اﻟﻨﺘﺎﺋﺞ
 ﻣѧﻊ رﺟﺤѧﺎن 1 : 3.1ﺑﻠﻐѧﺖ ﻧѧﺴﺒﺔ اﻟѧﺬآﻮر ﻟﻺﻧѧﺎث .  ﺳѧﻨﺔ6.45 ﺳѧﻨﺔ، ﺑﻴﻨﻤѧﺎ ﻟﻤѧﻀﻰ اﻟѧﺴﺮﻃﺎﻧﺎت 7.93
ﺷﻜﻠﺖ اﻵﻻم اﻟﻘﻄﻨﻴﺔ اﻟﻌѧﺮض اﻟﺮﺋﻴѧﺴﻲ ﻟﻠﺤѧﺎﻻت ﺑﺎﻹﺿѧﺎﻓﺔ . ﻃﻔﻴﻒ ﻟﻸﻓﺎت اﻟﻤﺘﻮﺿﻌﻪ ﻓﻰ اﻟﺠﻬﺔ اﻟﻴﻤﻨﻰ 
آﺎن اﻹﻧﺴﺪاد اﻟﻤﺰﻣﻦ اﻟﻤѧﺆدى . ت اﻟﺘﻰ ﺗﻈﺎهﺮت ﺑﺒﻴﻠﻪ دﻣﻮﻳﺔ أو ﺑﻜﺘﻠﻪ ﻣﺠﺴﻮﺳﺔ إﻟﻰ ﻋﺪد ﻗﻠﻴﻞ ﻣﻦ اﻟﺤﺎﻻ 
ﺗﺒﻌѧﻪ ﺳѧﺮﻃﺎن اﻟﻜﻠﻴѧﺔ %( 7.54)ﻹﻟﺘﻬﺎب اﻟﻜﻠﻴﺔ واﻟﺤﻮﻳﻀﻴﻪ اﻟﻨﻬﺎﺋﻲ اﻟѧﺴﺒﺐ اﻟﺮﺋﺒѧﺴﻲ ﻷﺳﺘﺌѧﺼﺎل اﻟﻜﻠﻴѧﺔ 
ﻟﻘѧﺪ ﺑﻴﻨѧﺖ اﻟﻤﻮﺟѧﺎت . ﻣѧﻦ اﻟﺤѧﺎﻻت % 16ﺗﺮاﻓﻖ اﻹﻧﺴﺪاد ﻣﻊ ﺣﺼﻴﺎت اﻟﻄﺮق اﻟﻤﻔﺮﻏﺔ ﻓѧﻰ %(. 5.14)
 ﻓﻌﺎﻟﻴﻪ ﻓﻰ اﻟﺘﻘﻴﻴﻢ اﻟﺴﺮﻳﺮي ﻟﻺﻧﺴﺪاد، هѧﺬا وﻗѧﺪ )U.V.I(ﺗﺼﻮﻳﺮ اﻟﺠﻬﺎز اﻟﺒﻮﻟﻲ اﻟﻈﻠﻴﻞ ﻓﻮق اﻟﺼﻮﺗﻴﺔ و 
وﺟѧѧﺪت . ﻧﻄﻠѧѧﺐ ﻋﻤѧѧﻞ ﺑﻌѧѧﺾ اﻹﺳﺘﻘѧѧﺼﺎءات اﻟﺘѧѧﺼﻮﻳﻴﺔ اﻟﻤѧѧﺴﺎﻋﺪة ﻟﻤﻌﺮﻓѧѧﺔ ﻃﺒﻴﻌѧѧﺔ اﻷﻓѧѧﺔ اﻹﻧѧѧﺴﺪادﻳﻪ 
ﻣѧﻦ ﻣﺠﻤѧﻮع اﻹﺧﺘﻼﻃѧﺎت % 6.55ﻣﻦ اﻟﺤﺎﻻت، وﻟﻘѧﺪ ﺷѧﻜﻞ اﻟﻨѧﺰف اﻟѧﺪﻣﻮي % 7.21اﻹﺧﺘﻼﻃﺎت ﻓﻰ 
% 4.1ﺑﻠﻐѧﺖ ﻧѧﺴﺒﺔ اﻟﻮﻓﻴѧﺎت ﻓѧﻰ هѧﺬﻩ اﻟﺪراﺳѧﺔ %(. 9.88)ﻰ ﻣﺮﺿѧﻰ اﻟѧﺴﺮﻃﺎﻧﺎت وآﺎن أآﺜﺮ ﺷﻴﻮﻋًﺎ ﻓ 
  وﺗﻨﻌﺪم ﻓﻰ ﻏﻴﺎب ﻣﺮض اﻟﺴﺮﻃﺎﻧﺎت
اﻹﻋﺘﻼل اﻟﻜﻠﻮي اﻹﻧﺴﺪادي هﻮ اﻟﺴﺒﺐ اﻟﺮﺋﻴﺴﻰ ﻹﺳﺘﺌﺼﺎل اﻟﻜﻠﻴѧﺔ، هѧﺬا ﺑﺎﻹﺿѧﺎﻓﺔ إﻟѧﻰ  :اﻟﺨﻼﺻﺔ 
             .ﺜﺮ ﻣﻦ ﻧﺼﻒ ﺣﺎﻻت اﻹﻧﺴﺪاد اﻟﺒﻮﻟﻲاﺷﺘﺮاك اﻟﺤﺼﻴﺎت اﻟﺒﻮﻟﻴﺔ ﻓﻰ اآ
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 INTRODUCTION & LITERATURE REVIEW  
 
Nephrectomy is a standard therapeutic urological procedure for 
malignancy of kidneys and upper urinary tract, and for damaged kidneys 
with little or no contribution to the overall renal function. The causes of loss 
of renal function, which lead to nephrectomy differ between the paediatric 
and adult patients population.(1) Vesicoureteric reflux is the leading cause of 
nephrectomy in children.(2) Some reports list malignancy as the leading 
cause in adults,(3)while other implicate the sequelae of obstruction, 
collectively known as obstructive nephropathy, as the main culprit.(4)  
The number of nephrectomies for neoplastic lesions has increased. 
This is consistent with the accepted policy that surgery is the only effective 
treatment for renal cancers.(4) Other therapeutic options such as conventional 
radiation therapy, chemotherapy, and immunotherapy have been 
unsuccessful.(5) Since 1984, radical nephrectomy has become the standard 
operation for renal cell cancer. In the period between 1974 and 1984 patients 
with renal cell carcinoma were treated by either simple or radical 
nephrectomy. Wider use of ultrasonography and computed tomography has 
contributed to a better detection rate at a stage when surgery has a realistic 
hope of cure, and could explain the increase in numbers. The advent of 
modern antibiotics and the advances in the methods of investigations and the 
aggressive treatment of acute pyelonephritis and the causative condition e.g. 
vesico-ureteric reflux lead to small decline in the number of nephrectomized 
pyelonephritic kidneys.(4)  
History:  
The first planned nephrectomy was performed in 1869 by Gustav 
Simon of Heidelberg on a women with a urinary fistula. Before performing 
this operation, he first satisfied himself by experiments on dogs that one 
kidney was sufficient to support life. He removed the kidney through a 
vertical posterior incision.(6) Many of the early nephrectomies were 
performed through a transperitoneal approach, but this had a high mortality 
and an extraperitoneal approach through the loin was soon preferred. Sir 
Herry Morris was one of the protagonists of the loin incision and resected 
the 12th rib whenever necessary. For years this approach remained the most 
popular until in 1961 when Poutasse again emphasized the advantages of the 
anterior transperitoneal approach.(6)  
The embryology and congenital abnormalities of the kidney: 
The kidney is mesodermal in origin and develops in an unusual 
manner of considerable interest.  
The pronephros, of importance in primitive animals, is transient in 
man, but the distal part of its duct receives the tubules of the next renal 
organ to develop, the mesonephros, and now becomes mesonephric or 
Wollfian duct. Adiverticulum appears at the lower end of the mesonephric 
duct, which develops into the metanephric duct; on top of the latter a cap of 
tissue differentiates to form the definitive kidney or metanephros. The 
metanephric duct develops into the ureter, pelvis, calyces and collecting 
tubules, the metanephros into the glomeruli and the proximal part of the 
renal duct system. The kidney first develops in the pelvis and then migrate 
upwards.(7)  
Developmental abnormalities: 
1. It is common for one or more distally placed arteries to persist 
(Aberrant renal arteries) and one may even run to the kidney from 
the common iliac artery.  
2. Occasionally the kidney will fail to migrate cranially, resulting in a 
persistent pelvic kidney.  
3. The two-metanephric masses may fuse in development, forming a 
horseshoe kidney linked across the midline.  
4. In 1 in 2400 births there is complete failure of development of one 
kidney (congenital absence of the kidney).  
5. Congenital polycystic kidneys (which are nearly always bilateral) 
are believed to result from failure of metanephric tissue to link up 
with some of the metanephric duct collecting tubules; blind ducts 
form which subsequently become distended with fluid.(7) 
Pathology:  
Common diseases of the kidney and their treatment: 
1- Pyelonephritis: 
This is a urine infection producing inflammation of the kidney.  
Clinically this is associated with a high temperature, rigors and  vomiting. (8)   
2- Glumerulonephritis: 
Acute glumerulonephritis may occur following a streptococcal sore 
throat.  Other immune types of glomerulonephritis are more gradual with 
slowly developing renal impairment.  Microscopic haematuria can be a 
feature.  Its management requires specialized nephrologists.(8) 
3- Renal tuberculosis: 
This always results from blood-borne spread of tubercle bacilli, 
usually from pulmonary lesions.  In the beginning the infection is confined 
to the kidney, but soon active tuberculous granulation tissue is found in the 
ureter and active inflammation in the wall of the bladder.  Under the 
influence of anti-tuberculous drugs, the ureter heals with fibrosis and 
diagnosis reached by examining early morning urine for acid fast bacilli with 
ZN stain and on culture using L-J medium (Loewenstein-Jensen).  I.V.U 
may show an eroded papilla in the earliest cases, later it may reveal 
narrowing of calices and the ureter.  Cystoscopy is performed only if there is 
haemauria. 
Treatment:  The patient is started antituberculous therapy for a 
period according to the regimen chosen, which lead to complete resolution 
in most patients. IVU should be repeated after three and six weeks of 
commencing treatment. In late cases, of patients whose kidneys, under 
treatment shrink irreversibly, the kidney must be removed.  In former times 
one had to remove the rest of the ureter as well (nephroureterectomy but this 
is no longer considered to be necessary).(9,10) 
4- Xanthogranulomatous pyelonephritis (XGP): 
XGP was first described by Schlagenhaufer in 1916.  It is a form of 
chronic infection of the renal parenchyma and surrounding tissues that 
usually occurs in middle aged women in the presence of urolithiasis and/or 
urinary tract obstruction.  The involved kidney usually manifests as a 
nonfunctioning hydronephrotic kidney, and pathological study reveals 
diffuse destruction of the parenchyma replaced by sheets of foamy lipid-
laden histiocytes.  The aetiology remains obscure, and E. coli and paroteus 
are the most often offending organisms.  The clinical presentation is non-
specific and the preoperative diagnosis is very difficult even with 
ultrasonography or computed tomography.  Total nephrectomy is the 
treatment of choice but is very difficult and contraindicated for laparoscopic 
technique.(11,12) 
 
5- Nephrolithiasis: 
Nephrolithiasis is one of the more common urologic disorders, 
affecting approximately 5-10% of the population.  Without preventive 
treatment, the incidence of recurrence is as high as 50% within 5 years of the 
first stone event.  Ureteric stones form initially in a renal papilla from a 
small submucosal connection.  As the calcification enlarges it separates from 
the papilla and passes out with the urine.  Before they become free, such 
stones are seldom symptomatic although they can be associated with urinary 
infections.  Conversely, a staghorn renal calculus that fills the renal pelvis 
and calyces is formed within the collecting system.  Such stones are often 
seen with urine chronically infected with Proteus mirabilis. This bacterium 
split urea to ammonia, alkalinizes the urine and precipitates magnesium 
ammonia phosphate.  This becomes calcified and the stone forms a complete 
cast of the upper renal tract.(8,13) 
Investigations of suspected urinary stone disease: 
Radiography: calculi are easier to see if the bowel is empty and it is 
helpful to administer a vegetable laxative.  The ‘scout’ film must show the 
kidney, ureters and bladder (a ‘KUB’ film).  An opacity that keeps a 
constant position relative to the urinary tract during respiration is likely to be 
a calculus within it. 
Excretion urography: excretion urography is the most useful 
investigation to establish the presence of a calculus.  It also shows where the 
stone is and gives important information about the function of the other 
kidney.  
Ultrasound scanning: ultrasound scanning is of most value in 
locating stones for treatment by ESWL.(14) Carefully performed 
ultrasonography is a very sensitive detector of collecting system dilatation in 
obstruction both, when renal function is normal and when it is impaired.(15) 
Surgical treatment of renal calculi: 
Conservative management: calculi, which are smaller than 0.5 cm 
are likely to pass spontaneously unless they are impacted.  
Operation for stone: In developed countries, most stones are 
treated by specialist urologists using minimal access and minimally invasive 
techniques, and open operation are needed when expertise is not available or 
if newer techniques failed. 
Modern methods of renal stone removal: 
 Percutaneous nephrolithotomy: this is direct access to the renal 
collecting system. 
 Extracorponeal shock-wave lithotripsy:  Stones can be fragmented by 
ESWL and then pass down the urethra satisfactorily.  
 Pyelolithotomy and nephrolithotomy: staghorn stones represent a 
surgical challenge, if there is minimal renal function, and then a complete 
nephrectomy may be the best way of eradicating the stone.  
If the function of the kidney is good, then an open operation can be 
carried. (8,14)   
Tumors of the upper urinary tract: 
Adults tumors: 
Renal cell carcinoma:  account for 2-3% of adult cancers and has a 
male : female ratio of 2:1. Most tumors present between the ages of 60 and 
75 years.  The incidence of RCC has risen over the past 20 years with an 
improvement in survival suggesting a trend towards earlier diagnosis.  A 
common feature of RCC is metastasis. The tumor probably originates from 
proximal tubular cells.  The clinical presentation of the patients are 
haematuria in 50%, loin pain 30% and palpable mass 30%.  Fewer than 10% 
of patients present with all three.  Up to 40% of locally confined tumors are 
discovered incidentally by imaging for unrelated symptoms.  Non-specific 
systemic symptoms such as weight loss, nausea, night sweat and fever 
present in approximately 20% of cases. Some cases present  hypercalcaemia, 
erythrocytosis or with varicocele.(16) 
Investigations:  
The purpose of investigations is to stage the tumor, to decide the 
therapeutic options and to plan the surgical approach.  Simple blood tests 
including FBC, LFT, calcium and ESR.  
Imaging: plain chest x-ray to detect gross pulmonary metastasis.  
Bone scan: is only performed if indicated by clinical suspicion.  
Intravenous urography (IVU): useful to exclude upper tract  
TCC.  
Angiography: only used if nephron-sparing surgery is planned.  
Ultrasound:  gives 80% accuracy in local and regional staging and can 
distinguish simple cysts from complex cysts RCC.  The renal vein and IVC 
can be examined to detect invasion and tumor thrombus. U/S is the most 
common imaging modality in detecting incidental renal tumour.(17)  
CT scanning: this allows local and lymph node staging with 94% 
accuracy.  
MRI:  It gives staging accuracy similar to that of CT, with the added 
advantage of avoiding radiation and iodine-containing contrast agents. 
Tumor staging by Robson and associates:   
Stage I: tumor confined to the kidney. 
Stage II: tumor involving the perinephricl fat, but confined within 
the Gerota’s fascia. 
Stage III: tumor involving the renal vein and/or regional nodes 
with or without vena caval involvement.  
Stage IV: distant metastasis or involvement of adjacent structures. 
(16)  
Treatment:   
Surgical removal of the tumor by radical (or partial) nephrectomy 
remains the only curative option and is effective for localized disease.  
Nephrectomy in patients with stage IV disease does not alter survival 
regardless of the type of operation, and in absence of symptoms 
nephrectomy is routinely advised.  However, nephrectomy may be needed to 
control bleeding or pain. 
Systemic treatment for metastatic diseases: 
These in form of radiotherapy which relieves pain from skeletal 
metastasis.  
Chemotherapy: complete or partial responses occur in less than 
10%.  
Immunotherapy: interferon-α and interleukin-II these remain the 
best hope of developing systemic treatment.  Follow-up after nephrectomy is 
controversial. 
Other renal parenchymal tumors: 
1- Oncocytoma: is a benign tumor, which can only be differentiated 
from RCC on histological examination. 
2-  Angiomyolipoma: are hamartomas that gives a diagnostic 
appearance on ultrasound and CT.  They are benign developmental 
abnormalities that can cause symptoms by haemorrhage or expansion.  
Lesions less than 4 cm can be ignored but larger ones should be 
monitored to avoid complications.(16) 
3- Transitional cell carcinoma of the renal pelvis and ureter: Only 5% of 
TCC occur in the upper urinary tract.  It has worse prognosis and poor 
response to systemic chemotherapy and external beam radiation.  
Surgery remains the main curative option.  The staging and grading 
systems are in common with bladder TCC.  Ninety per cent will be 
detected by investigation of gross or microscopic haematura. A few 
cases will be found by IVU or ultrasound performed for loin pain or 
other reasons. (16) 
Investigation: 
Ultrasound gives non-specific indication of the tumor.  Thus upper 
tract TCC can reliably be imaged by IVU or retrograde pyelography.  CT 
scan used for staging, CXR taken to exclude gross metastatic disease. 
Cytological examination of urine performed for detection of malignant cells. 
Ureteroscopy: allows inspection and biopsy of upper tract 
transitional cell carcinoma (TCC).   
 Treatment: 
The standard treatment of TCC of the upper tract is 
nephroureterectomy: resecting the kidney, ureter and a cuff of bladder 
through an extended anterolateral incision, or through separate loin and 
suprapubic incisions. Chemotherapy and radiotherapy can be offered for 
metastatic or locally advanced disease.(16) 
The following retrospective studies designed to look at the pattern 
and clinicopathological features of renal tumours in adult.  
 Talic (1996) reported a series of 43 Saudi patients with renal tumours 
who presented from 1986 through November 1995. The record of these 
patients were analysed. Fourteen percent of the patients had benign renal 
tumours in the form of angiomyolipoma and oncocytoma. Eighty-six 
percent (37 patients) had malignant tumours, two patients had transitional 
cell carcinoma of the renal pelvis and two had renal squamous cell 
carcinoma. The largest group (33 patients) had renal cell carcinoma, they 
included 19 males and 14 females  (male : female ratio (1.3 :1). The 
mean age was 50.9. The duration of symptoms varied widely from a few 
months to a few years, and the most common presenting symptom was 
loin pain. Only two patients (5%) presented with the so-called "classical 
triad" consisting of loin pain, haematuria and renal mass. Nineteen 
patients with renal cell carcinoma (RCC) had right sided tumours, 13 had 
left-sided and one patient had bilateral synchronous RCC. These tumours 
were occupying the lower pole in 12 patients, the upper pole in 11 
patients and the middle pole in four patients.(17) 
 Best (1986) reviewed a series of 72 patients with renal cell carcinoma 
underwent nephrectomy between 1971 and 1980. Fourty-two tumours 
were occurred on the right, 30 on the left. There were no bilateral cases. 
The most common clinical features at the time of presentation were 
hematurea in 50 cases, loin pain in 30 cases, loin mass in 33 cases. The 
classical triad of hematurea, pain and mass was present in only 7%.(18)  
Indications for nephrectomy:  
1. Patients having renal transplants or chronic dialysis if their own 
kidneys are infected or considered the cause of uncontrollable 
hypertension.  
2. Patients with a nonfunctioning or very poorly functioning 
hydronephrotic, infected, ischaemic or stone containing kidney on 
one side and a normal kidney on the other.  
3. Patients with unilateral renal hypertension, when it is thought better 
to remove the kidney rather than reconstruct the artery.  
4. Patients with renal tuberculosis in whom the organisms are resistant 
to chemotherapy or chemotherapy is other wise considered 
inappropriate.  
5. Some patients with a severely traumatized kidney or renal pedicle 
on one side and a normal kidney on the other.  
6. Patients with malignant disease of the kidney.(19) 
Symptomatic, troublesome kidneys with little or no contribution to 
the overall renal function are treated by simple nephrectomy.  Moreover the 
development of extracorporeal shock wave lithotripsy, percutaneous 
nephrolithotomy and other methods of treating renal calculi has meant that 
partial nephrectomy for nephrolithiasis is rarely performed nowadays(4). 
The most common indications for nephrectomy were reviewed in 
the following series:- 
 El Malik et al in 1997 reported a retrospective study of 85 adult 
patients underwent nephrectomy at referral hospital in Asir region during 
the period from 1987 to 1995.  The clinical data and investigations of 
those patients were analyzed.  The indications for nephrectomy in the 
study were 55 cases (65%) due to complications secondary to 
obstruction, 19 (22%) due to renal or upper urinary tract cancer and 
11(13%) due to other causes. The causes of obstruction in these cases 
with obstructive uropathy were calculus obstruction in 31 cases (37%), 
PUJ obstruction in 7 patients (8%), bilharzial ureter in 3 patients  (4%), 
TCC bladder in 1 patient  (1%) and ureteric stricture with undetermined 
cause in 13 patients (15%). The most prominent presenting feature was 
isolated loin pain (69%), followed by hematuria with or without loin 
pain/mass (17%).  Eight of the 10 patients with hematuria had malignant 
lesions, while only two out of five palpable kidneys turned out to be 
malignant.  None of the patients had the classical triad of pain, hematuria 
and loin mass.(1) 
  Kubba etal in 1994 reviewed the indications for nephrectomy . A 
total number of 1470 nephrectomies were performed over the period 
1960-1990.  The indications for nephrectomy over this period were 
reviewed, and the results were that, the total number of non-transplant-
related nephrectomies has not significantly changed over the period 
1960-1990, averaging 46.9 per year during the 1960s, 50 per year for the 
1970s and 50.5 per year for the 1980s. The number of nephrectomies has 
significantly decreased, averaging 6.2 per year for the 1960s, 3.2 per year 
for 1970s and 1.4 per year for the 1980s. The number of nephrectomies 
carried out for neoplastic lesions has increased from an average of 11.2 
per year for the 1960s to 14.3 per year for the 1970s and 18.9 per year for 
the 1980s.  This increase was uniformly distributed between 
adenocarcinoma and transitional cell carcinoma. The total number of 
nephrectomies, where the main indication and the pathological findings 
were those of chronic pyelonephritis, showed a decline from an average 
of 33.6 per year during the 1960s to 28.2 per year for the 1970s and 27.6 
per year for the 1980s. The number of nephrectomies performed for renal 
tuberculosis remained stable over the 1960s and 1970s at 2.7 per year and 
2.8 per year respectively. There appeared to be a genuine decline in the 
1980s to an average of 0.7 per year.  Nephrectomy rates for polycistic 
kidney and trauma remained unchanged.(4) 
  Scott in 1965 reported a series of 450 patients underwent 
nephrectomy from 1955 to 1960. The most common indications were 
neoplasm 132 patients (29.3%), calculus disease in 127 patients (28.2%), 
obstructive disease in 104 patients (23.1%), infection in 51 patients 
(11.3%), hypertension in 17 patients (3.7%), miscellaneous in 19 patients 
(4.2%).(20)  
  Adamson in 1991 studied the records of 85 children underwent total 
nephrectomy during 20 years period between 1969 and 1989.  During the 
study period the most common  indication for nephrectomy was chronic 
pyelonephritis (37 patients). Other indications were renal tumors (25), 
renal dysplasia and multicystic kidney (16), obstructive uropagthy (6) 
and renal vein thrombosis (1). Vesicoureteric reflux (VUR) was the most 
common abnormality.  Calculus disease was present in 9 patients, only 1 
of them had VUR.  Of the remaining 7 patients with peylonephritis, 6 had 
evidence of obstruction to the upper tracts(2). 
Special precautions:     
Blood is seldom needed for the removal of a kidney but  operation 
for tuberculosis or stone disease needs a very bloody mobilization indeed. 
Even straight-forward nephrectomy may meet sudden unexpected loss of 
blood, so that at least two units of blood should be available. After an 
operation on the kidney, patients often develop pulmonary atelectasis and 
pulmonary infection. Preoperative instruction in breathing exercise and 
coughing may help the patient understand what is expected of him or her 
post-operatively. Smoking should be forbidden, rotten teeth extracted and 
intercurrent bronchitis effectively treated.(21)  
When there is known urinary infection an antibiotic shortly before 
the operation protects the patient from septicemia caused by handling the 
kidney.  
The surgeon himself must make sure that, he is about to operate on 
the correct side. X-rays should be up in the operating room. The patient 
should be asked before anaesthesia.(2`)  
Surgical approaches to the renal pedicle: 
In the evolution of nephrectomy, no single 
anatomic approach has gained universal acceptance.  
Often, the method is dictated by the surgeon’s training 
and experience, but ideally it should depend upon the 
disease. Thus the best approach to a kidney containing 
a neoplasm may be transperitoneal, whereas an 
atrophic non-functioning kidney may be more easily 
removed by a flank incision. Therefore, it appears that 
the transperitoneal approach with immediate dissection 
and occlusion of the renal pedicle is a useful technique 
in patients with renal neoplasm and renal trauma. Its 
use undoubtedly reduce the complications inherent in 
the flank incision and, earlier control of the pedicle 
before manipulation of the kidney, thereby minimizing 
the chances of tumor embolization or haemorrhage, and 
provides an opportunity to determine spread of the 
neoplasm into the liver or distant aortic lymph nodes(20). 
The thoracoabdominal approach may be 
indicated for the removal of large tumors of the upper 
pole that extend under the liver and spleen(20). Simple 
nephrectomy entails removal of the kidney with division 
of a convenient length of the ureter while radical 
nephrectomy includes en bloc removal of the kidney 
and enveloping Gerota's fascia, along with the 
ipsilateral adrenal, proximal half of the ureter renal 
hilar lymph nodes and lymphadenectomy along the 
vena cava (tumor on the right side) or aorta (tumor on 
the left side(22,23). 
1- Lumbar subcostal approach: 
This approach can be used for some operations on the kidney and 
the renal pelvis and for most operations on the upper ureter. In fat patients, 
and for reoperations, it provides a poor exposure and can not easily be 
extended and most surgeons prefer the lateral approaches made through or 
above the 12th or 11th rib. The subcostal incision can be extended anteriorly, 
but it is not easy to extend it posteriorly or superiorly. Investigations can 
image the kidney and assess disease, so accurately that the surgeon should 
know what incision is best before starting the operation, the incision begins 
below the angle between the 12th rib and the lateral border of sacrospinalis 
and carried down wards and forwards between the 12th rib and iliac crest.(19)     
2- Twelfth rib approach: 
This approach provides better access to the kidney and is little, if 
any, more difficult than the subcostal incision. The incision starts a little 
medial to the lateral border of sacrospinalis, directly over the angle of 12th 
rib and is continued for wards along the rib and carried beyond its tip as far 
as required depending on the build of the patient and how complex the 
operation is expected to be.(21) 
3- Anterior approach: 
This approach is often preferred for the removal of a large renal cell 
carcinoma, for the exploration of an injured kidney and the treatment of 
hydronephrosis, but it is not very suitable for the removal of stones or for 
operations on an infected kidney. It is, however, ideal for most operations on 
the pelvis of horseshoe or ectopic kidneys or of other kidneys, which have 
failed to rotate because in such kidneys the pelvis and pelvi-ureteric 
junctions lie anteriorly, not medial.  
The colon and duodenum are reflected medially to give access to 
the renal vessels.   
All types of approaches give rise to postoperative pain on breathing 
and coughing, so atelectasis of the basal segments of the lung is common: it 
is even more common if the pleura has been opened in the 12th rib approach, 
when a pneumothorax may need to be aspirated or drained with an 
underwater system. Most operations involve mobilizing the colon or 
duodenum to give access to the kidney, so there is often a short-lived 
disturbance of intestinal transport  (paralytic ileus).(6,10) 
Simple nephrectomy (nephrectomy for benign disease):  
Nephrectomy is now rarely penformed for benign disease, but may 
be necessary if the kidney is atrophic or dysplastic or cause of accelerated 
hypertension. Non functioning kidneys resulting from long-standing 
obstruction or stone disease are a potential site for infection or even 
malignancy. Because they do not excrete they can not be properly seen on an 
excretion urogram and it is often wisest to perform a simple nephrectomy.  
Unless difficulty is anticipated, simple nephrectomy should be 
performed through a loin incision. In simple nephrectomy the kidney is 
dissected free through the convenient plane between the capsule and its fatty 
coverings. If this plane is obscured by the scaring of previous surgery a 
subcapsular nephrectomy may be safer. The steps of the operation includes:  
 Mobilization of the kidney.  
 Division of the renal vessels.  
 
 Division of the ureter. In simple nphrectomy the ureter divided at any 
convenient distance down from the kidney.  
 Removal of the kidney. (6,19,21) 
Nephrectomy for carcinoma of the kidney: 
Even when there are distant metastases a patient with renal cell 
carcinoma has his best (and only) chance of cure if the primary tumor can be 
removed. Neither cavography nor angiography tell for certain that the 
tumour is inoperable. Blood loss can be considerable during a nephrectomy 
for cancer and four units should be available.  
The anterior transabdominal approach is the best, using an oblique 
horizontal incision in the usual rather stout patient, or a long paramedian in 
the thin one for very large tumours arising in the upper pole a thoraco-
abdominal incision may give better access.  
The peritoneal cavity can be explored to exclude metastatic spread, 
for example to the liver or opposite kidney. The renal artery and vein can be 
ligated before the kidney is mobilized; this reduces the risk of disseminating 
malignant cells and allows venous collaterals to collapse. The fascial 
envelope containing the kidney and adrenal gland is then removed intact, 
including any local invasion of the perinephric fat and spread to the regional 
lymph nodes. Especially when tumour involves the right kidney, often grows 
along the renal vein and into the inferior vena cava and in these 
circumstances it is essential to open the vena cava and remove the tumour 
within, but considerable care has to be exercised otherwise a tumour 
embolus can be caused.(19,21)  
Some surgeons embolize the renal artery on the affected side after 
confirmation of the diagnosis of tumour. Renal embolization like any 
infraction, causes pain, while it may prove helpful prior to nephrectomy 
through a loin incision, where there may be difficulty in finding the renal 
artery, in radical nephrectomy there is no obvious benefit from embolization 
because the renal vessels are ligated first, so no needs to subject the patient 
to this painful procedure.(19,21)  
Nephroureterectomy:  
The whole length of the ureter should be removed with the kidney 
when nephrectomy is indicated for the following conditions:  
 Tumours of the renal pelvis or ureter.  
 Renal tuberculosis.  
 Severe pyelonephritis associated with ureteric reflex.  
The operation can sometimes be done through one incision, but it is 
best and most easily done through two. First the kidney is mobilized through 
an appropriate posterolateral or anterior incision removing perinephric fat 
and renal fascia is the operation being done for malignant disease. The 
vessels of the pedicle are separately ligated. The ureter, which is all that now 
holds the kidney is mobilized as far down as possible, but not divided.  
The patient is transferred to the supine position and a transverse 
suprapubic or lower abdominal midline incision is made. For tumours of the 
renal pelvis and ureter, the whole ureter including its intramural portion and 
a cuff of bladder should always be removed; if part of the ureter is left, 
recurrences will often occur in it. (6,19)      
Renal tuberculosis often affects the ureter as far as the ureteric 
orifice and nephrectomy alone may leave a persistent focus of infection.  
A refluxing ureteric stump may act as a vesical diverticulum and 
may cause recurrent attacks of urinary infection if nephrectomy alone is 
performed.(6,19)      
Partial nephrectomy:  
The commonest indication for partial nephrectomy is a stone in the 
lower pole of the kidney. Other possible indications include:  
 Localized abscess. 
 Stenosis of a polar artery causing renal hypertension.  
 Arterioveneous fistula following needle biopsy.  
 Tumour in a solitary kidney. 
 Bilateral renal tumours.  
Patient can be approached through posterolateral incision, the aim 
of this particular technique of partial nephrectomy is to occlude the renal 
artery, excise the pole of the kidney with its concretions and close the 
collecting system and parenchyma before removing the cuff from the renal 
artery. In the majority of patients the lower pole of the kidney is affected, the 
position of the opacities is studied on the plain x-ray of the exposed kidney 
as well as configuration of the collecting system on the I.V.U. The lower 
major calyx should be divided flush with renal pelvis. After removal of the 
lower pole, the kidney has the tendency to rotate downward, thus the middle 
calyx dependent, so to avoid this, the space occupied previously by the 
lower pole is obliterated with a purse-string stitch, picking up the perirenal 
fat and fascia.(6) 
Subcapsular nephrectomy:  
When adhesions around the kidney are exceptionally dense, 
deliberate incision may be made through the thickened capsule to expose the 
parenchyma. The finger is used to peel the capsule from the cortex until this 
bulk of the kidney emerges from its shell, then the reflected capsule can be 
cut so as to reach the renal artery and vein where they ligated en masse. It is 
always bloody operation.  
After removal of the kidney, the main part of its capsule will be left 
in situ. Catgut is used throughout in view of the risk of persistent sinuses 
from non-absorbable suture material.(21)     
Laparoscopic nephrectomy: 
It was initially performed to remove benign 
lesions of the kidney.  Small, non-inflamed kidneys 
secondary to end-stage renal failure or from renal 
artery stenosis are most suitable for laparoscopic 
‘simple’ nephrectomy. Kidneys associated with chronic 
inflammatory processes, such as chronic pyelonephritis 
or xanthogranulomatous pyelonephritis, are the most 
technically difficult laparoscopic nephrectomies to 
perform.  Recently, the indications for laparoscopic 
nephrectomy have been expanded to include radical 
nephrectomy for small renal cell carcinomas (less than 6 
cm) nephroureterectomy for urothelial tumors, and 
partial netphrectomy for benign conditions.  The overall 
complication rate for laparoscopic surgery is less than 
4% in the hands of skilled surgeons, and the mortality 
rate is lower than 1%.(24) 
Renal embolization:  
Simple nephrectomy is technically demanding in 
patients with recurrent inflammation or bleeding.  It is 
also unwise to subject patients in poor health to the 
rigors of an extensive operative procedure, however, 
complete renal embolization is available alternative and 
minimally invasive procedure with few long-term 
sequelae and it is well tolerated.  
 Home et al in 1999 reported their experience 
with complete renal embolization as a safe and reliable 
alternative to surgical nephrectomy. Eight patients 
underwent complete renal embolization as an 
alternative to nepohrectomy.  Patients were given 
antibiotics intravenously before and after embolization.  
Narcotic analgesics were also given as needed for pain 
control.  The indications for embolization included 
hydronephrotic, poorly functioning kidneys with pain in 
5 cases, and recurrent bleeding from angiomyolipoma, 
bleeding after percutaneous resection of renal pelvic 
transitional cell carcinoma with metastases and 
spontaneous renal bleeding after haemodialysis in 1 
case.  Embolization was successful in 4 men and 4 
women with a mean age of 58.8 years.  In 6 patients 
severe flank pain required narcotic analgesics. One 
patient complained of nausea, 6 had fever and 6 had 
leucocytosis.  In 1 case thrombosis of limb of an 
aortobifemoral bypass graft required thrombectomy.  
Median hospital stay was 2.5 days.  At a mean follow-up 
of 30.6 months presenting symptoms had resolved  all 
cases without hypertension, renal failure or abscess(25). 
Complications:  
Complications may occur during surgery or postoperatively.  
Operative complications:  
The pleura may be injured during the lumbar incision especially 
when freeing the upper pole of a densely adherent kidney. The whistle of air 
as it enters the pleura is a characteristic sign. Under positive-pressure 
anesthesia the opening should be closed with catgut sutures. Pleural tears 
during the operative procedure were considered errors of surgical technique 
if they resulted in significant postoperative pneumothorax.(20)  
The peritoneum may be torn during the incision or during 
mobilization of the kidney, such a tear can be repaired.  
Viscera may be injured during mobilization of the kidney. On the 
right side the colon or duodenum are at risk and on the left side the colon 
and duodenojejunal flexure. To avoid damaging them, the peritoneum 
should always be deliberately opened at the beginning of the operation when 
severe adhesions are anticipated. The adrenal gland is easily torn in a 
difficult dissection of the kidney, and bleeds freely from its soft centre. A 
suture ligature is used to control the bleeding. On the left side an adherent 
spleen may be injured, and very occasionally may have to be removed, 
though small tears can be safely repaired with a little gel foam and a wisp of 
momentum. On the left side too, the pancreas may be injured if retraction is 
too forcible.(21)  
Hemorrhage from an aberrant artery or the main renal artery may 
occur when the vessels are not recognized and are cut or when they escape 
from a clamp or ligature. The method of Marion is useful here. The wound is 
packed tightly with several laparatomy pads or sponges and pressure is 
applied against the vessel for 10 minutes. This controls the bleeding and 
apparently causes spasms and keeps the vessels closed for few seconds. 
When the packs are removed gradually, no hemorrhage or just a small 
amount is present at first, then suddenly the vessels start pumping. At that 
moment one can see exactly where the vessel is and can clamp and ligate it. 
A tear in the inferior vena cava is controlled by applying pressure with a 
gauze pack and wait 10 minutes by the clock, in this interval the scrub nurse 
should prepare the Satinsky or DeBakey clamp and vascular structures and 
the blood should be brought to the operating room. After that the assistant 
begins slowly to peel away the pack, then as soon as the hole is seen, blood 
begins to well up and a vascular suture should be inserted and the pack is 
then peeled slowly further and an other two or three sutures taken and 
continuing until the pack is all out and the hole sewn up. Injury to the aorta 
is extremely rare, if it occurs treatment is the same as that for an injury to the 
vena cava except for ligation.(6,21)  
Postoperative complications:  
Pulmonary:  
In the immediate postoperative period if the pleura has been opened 
there is often a small pneumothorax. If it is small and shallow nothing needs 
to be done about it. If the lung is torn and the pleura not drained properly, a 
tension pneumothorax may cause respiratory distress, cyanosis and even 
death. In an emergency thrust a needle into the second intercostal space to 
let out the air under pressure, then inserting an intercostal pleural drain 
connected to an under water sealed bottle.(21)  
Postoperatively pain inhibits the patient from coughing and sputum 
is retained leading to a telectasis and infection. Injection of a few ml of 1% 
marcaine may render the first few hours pain-free after operation, but despite 
this adequate analgesia is needed as well for breathing and coughing. A 
pleural effusion may follow hemorrhage into the pleura at the time of 
incision or may follow atelectasis and pneumonitis. The effusion is usually 
sterile, but a large volume may cause distress and call for aspiration.(21)      
Haemorrhage: 
Reactionary haemorrhage: 
Within the first 24 hours of the operation is almost never due to the 
ligature coming off the renal pedicle, despite the nightmaires of the surgeon. 
More often it comes from a vessel in the muscles divided in the incision. 
There are signs of internal bleeding and blood on the dressing. Firm pressure 
on the wound often stops it; otherwise the patient is returned to the operating 
theatre, the lost blood is replaced by transfusion and the wound is reopened 
and the offending vessel ligated.(6)  
Secondary haemorrhage:  
Used to be much-feared complications in days when nephrectomy 
was performed with clamp and mass ligation for renal carbuncle or 
pyonephrosis.  
Complications in the wound: 
Infection: is not a particular feature of nephrectomy, it is detected 
and treated along the usual lines and it seems most often to arise in a 
haematoma. 
A persistent wound sinus:  was notorious a few decades ago when 
many nephretomies were performed for tuberculosis; to day it is very rare, 
but may still be seen when nephrectomy performed for an infected stone or a 
pyonephrosis is unwisely closed with non-absorbable sutures, or when in 
similar circumstances the pedicle has been tied with non-absorbable 
material.  
Wound dehiscence: is rare in loin incisions unless the patient is 
very anaemia, uraemic or debilitated. In such patients one should consider 
using the vertical lumbotomy, whose design virtually exclude 
dehiscence.(6,21) 
As with all abdominal incisions, deep dehiscence may pass 
unnoticed, but failure of union of the deeper layers of the wound may lead to 
ventral hernia weeks later. A diffuse bulge of the abdominal wall without 
adiscrete neck and caused not by deep dehiscence of the wound, but 
denervation of the abdominal muscles is still seen from time to time, and no 
treatment other than the provision of a suitable corset.     
Pain: 
In the nephrectomy incision is exceedingly common even when 
great care has been taken not to injure the subcostal nerves when making or 
closing the incision. There is no simple remedy for it, where infiltration with 
local anaesthesia or neurolysis usually fail to stop the pain.(21) 
Many complications are associated with nephrectomy.  These 
include 2% death and 2% general complications rate, 10% pleural injury, 
12% wound complication rate, 2.3% splenectomy and 1% bowel obstruction 
requiring laparotomy(1,20,26,27). The common operative and postoperative 
complications related to nephrectomy were reviewed in the following 
studies:   
El Malik et al in 1997 in their study nephrectomy in adults, 
reviewed 85 adult patients underwent nephrectomy(1). The complications 
established were two deaths; both were males above 70 years of age 
following radical nephrectomies for RCC.   There were no deaths from 
nephrectomies of kidneys with benign lesion.  Three patients (7%) had 
wound infection; two of them occurred in abdominal incision(1). 
Scott et al in 1965 reported a review of 450 patients underwent 
nephrectomy from 1955 to 1965 for various indications. 
The operative and postoperative complications rates were reviewed. 
The operative complications encountered in 53 patients (12%).  
Hypotension/shock in 37 patients, pleural injury in 15 patients and cardiac 
arrest in 1 patient.   
Postoperative complications occurred in 85 patients (19%).  Wound 
complications in 40 patients, where infection in 36 patients, dehiscence in 3 
patients and intestinal fistula in 1 patient. 
Pulmonary complications in 30 patients where pneumothorax in 
15 patients and pneumonia/atelectasis in the rest(20). Hypotension/shock 
in 8 patients and mixed complications in 8 patients. There were 8 deaths, 
four resulted from haemorrhage(20). 
Best in 1986(18) reported a series of 72 patients who underwent 
nephrectomy for renal cell cancer between 1971 and 1980.  The series 
comprised 42 males and 30 females with a mean age of 60 years.  All 
surviving patients were followed up for at least 5 years. 
There were two postoperative deaths, one from myocardial 
infarction on the second day and the other from renal failure at 3 weeks. 
Morbidity consisted of eight chest infections, three deep vein thrombosis, six 
wound infections, one wound dehiscence and one wound sinus.(18) 
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1- To review the indications for nephrectomy in Khartoum   
2- To study the complications of nephrectomy.  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
PATIENTS AND MATHODS 
 
Study design and period:  
This is a descriptive retrospective study, conducted in Khartoum in 
the period from January 2000 to October 2003. 
Study population:  
The study population consisted of a series of all adult patients who 
underwent nephrectomy for various indications,excluding trauma .  
Study area:  
The study was conducted at Soba University Hospital and Ib Sina 
Specialized Hospital, tertiary referral hospitals for open and endo-urology as 
well as centers for dialysis.   
Data collection: 
The data were collected by a self administered questionnaire, which 
included information about:  
- The personal data (age, sex, residence …etc). 
- Mode of presentation.  
- Past history of upper urinary tract surgery.  
- Clinical diagnosis.  
- Imaging investigations.  
- Operative details.  
- Complications- This include intraoperative and postoperative 
complications . 
Patients were categorized into two groups, those with benign diseases (non – 
cancerous group ) and those with malignant diseases (cancer group ) and 
these groups were compared regarding clinical features, operative details 
and complications. 
Data analysis: 
Collected data were analysed statistically using EPI6 software. 
Review of the literature:  
Was carried utilizing  The MEDLINE  and internet search . Other 
review sources included journals and textbooks to cover the various aspects.   
                                                 
                                                    
RESULTS 
 From January 2000 to October 2003, 70 adult patients  underwent 
nephrectomy at Soba University Hospital and Ibn Sina Specialized 
Hospital.  
 The mean age for the entire group was 46.1 ± 16.9 years, ranging from 
13 to 80 years (Fig.1).  
 However the mean age for the group with benign diseases was 
39.7±14.8 years, while for those with malignant diseases  was 54.6± 
8.7 years. (Table 1).  
 Fourty (57%) patients were males and 30(43%) were females, with 
male: female ratio 1.3:1 (Fig. 2). Moreover the male: female ratio 
among the group with benign diseases was 1.2:1, while in malignancy 
was 1.5:1. (Table 1) 
 Fourty-five (64.2%) patients resided in the centre (capital and central 
states), 10(14.3%) in the North, 8(11%) in the East and 7(10%) in the 
West, however no patient was recorded from the Southern Sudan.  
 Fifteen (21%) patients were housewives which constituted the most 
common occupation, then farmers  and workers comprised 7(10%) and 
13(18.5%) respectively. Students and employees each constituted 
6(8.5%), 19(27%) had different occupations, while 4(5.7%) patients 
their occupations were not found registered.  
 The most common presenting feature was loin pain, in 59(84%) 
patients, then hematuria in 21(30%) and the least was varicocele in 
2(2.8%) (Table 2). 
 Thirty-four out of 59 patients with loin pain had isolated loin pain, 16 
of the 21 patients with hematuria had malignant lesions. Non of the 
patients with malignancy had the classical triad of pain, hematuria and 
loin mass.  
 The duration of illness was ranging from one month to nine years.  
 Thirty-seven (53%) of the study series had right side lesions while 
33(47%) had left side lesions. (Fig. 3).  
 Only 3 patients in our study had past history of upper urinary tract 
surgery, one for pyelolithotomy and one for ureterolithotomy and the 
other for ureteric re-implantation.  
 On examination 27 (38.5%) patients were found to have palpable 
kidneys and 14 out of these  turned to be malignant (Table 3).  
 All the 70 patients underwent ultrasound (U/S) examination. 
Ultrasound detected hydronephrosis and cortical thinning in 36(51.4%) 
patients. In 30 patients the diagnosis was solid mass; 28 were RCC and 
two were oncocytoma. One of the two cystic lesions detected by U/S 
was proved later to be necrotic RCC (Fig. 4).  
 Ultrasound also  successfully detected and localized stoes in the 22 
patients with calcular diseases,14(64%)had pelvic stones,4(18%) had 
staghorn and 4(18%) had ureteric stones (Fig. 5). 
 Intravenous urogram (IVU) was performed in 51 patients and it 
detected a non-functioning kidney in 24 patients, delayed excretion 
(poorly-functioning) in 16 and normal excretion with distortion of 
pelvicaliceal system in 11 (Fig 6).  
 CT scan was performed in 27 patients, and it demonstrated solid mass 
in 24 patients of which 23 were RCC and one was oncocytoma. One 
patient diagnosed to have cystic lesion, which turned later to be cystic 
RCC (Fig. 7).  
 Retrograde pyelogram was performed in five patients one patient with 
TCC lower ureter and two with ureteric stones and the two with PUJ 
obstruction.  
 A radioisotope scan was performed in 25 patients with delayed or non-
functioning kidneys on IVU, to determine the percentage of 
contribution of these kidneys to the overall renal function. The 
differential function ranged from one percent to 15%.  
 RCC occupied the upper pole in 13 patients and the lower pole in 11 
patients, however, 5 kidneys were found fully occupied by the tumor 
(RCC) (Fig. 8).  
 Among patients with malignancy, RCC was diagnosed in 29(97%) 
patients, while TCC was diagnosed in only one patient (3%) (Fig. 9).  
 The indications for nephrectomy in this study were 36(51.4%) cases 
due to complications secondary to obstruction, 30(42.8%) due to renal 
or upper urinary tract cancer and 4(5.8%) were due to other 
pathologies which included two cases with oncocytoma and one 
polycystic kidney and the other had mixed infection of the kidney (Fig. 
10).  
 In this study 40(57%) patients had benign diseases while 30(43%) had 
malignancy (Fig. 11).  
 Calculus diseases and PUJ obstruction constituted the main cause of 
obstructive uropathy in this study; 22(61%) and 10(27.8%) 
respectively (Table 4).  
 Simple nephrectomy was performed in 38(54.4%) out of 40 patients 
with benign diseases as the remained two cases had radical 
nephrectomy for oncocytoma. However radical nephnectomy was 
performed in 31(44%) of whom 29 had RCC and two had oncocytoma. 
Only one case in our study underwent nephroureterectomy for TCC 
renal pelvis (Table 5)        
 Lumbar approach was performed in 41(58.5%) patients, abdominal 
approach in 29(41.5%) of the study series, while 36(90%) out of 40 
patients with benign diseases were approached translumbar and the 
remaining four patients (10%) were operated transabdominal, this 
included two patients with onocoytoma and two patients with pelvic 
kidneys.(Table 6) 
 Regarding malignant diseases, 25(83.4%) patients out of 30 were 
approached transabdominally while only five (16.6%) approached 
translumbar (Table 6).  
 The histopathology results of the excised kidneys revealed chronic 
pyelorephritis with atrophy in 32(45.7%), RCC in 29((41.4%) and 
5(7%) with miscellaneous conditions which included two oncocytoma 
and one chronic glomerulonephritis polycyctic kidney and mixed 
infection (Table 7).   
 Complications were encountered in 9(12.7%) patients. Bleeding 
occurred in 5(55.6%) patients, while wound complications were found 
in 3(33%) patients (Table 8).  
 Moreover patients with malignant diseases showed the highest rate of 
complication 8(88.9%) (Table 9)  
 Patients whose nephrectomy was performed via the abdominal 
approach, showed tow-fold complications of lumber approach (Table 
10).  
 There was only one death (1.4%) in the entire group who underwent 
radical rephrectomy for RCC and died of pulmonary embolism. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table 1: Demographic data of the study group  
Group  (Frequency) Mean age 
(years) 
Male/female 
(ratio) 
Site of pathology 
(right/left) 
Benign diseases (40)  39.7± 14.8 22/18 (1.2:1) 23/17 (1.3:1) 
Malignant diseases (30)   54.6 ± 8.7 18/12(1.5:1)  14/16 (0.9 :1) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Table 2: Presenting complains in the study group 
Presentation  Frequency  Percent  
Loin pain  59 84.2% 
Hematuria  21 30% 
Loin mass  15 21% 
Fever  5 7% 
Loss of weight  3 4.2%  
Varicocele  2 2.8% 
 
 
 
 
 
 
 
 
 
  
 
 
 
Table 3: Correlation between finding palpable kidney on examination 
and the nature of the disease 
Palpable kidney  
Study group Yes  No  
 
Total  
Benign diseases  13 (32.5%)  
48.1%  
27(67.5%) 
62.7% 
40(57.1%) 
Malignant diseases 14(46.6%)  
51.9%  
16(53.4%)  
37.3%  
30(42.9%) 
Total  27(38.5%)  43(61.5%)  70(100%)  
 
P = 0.33 
 
 
 
 
  
 
 
Table 4: Causes of obstruction in patients  
with obstructive uropathy 
Causes  Frequency  % (from 36)  % (from 70) 
Calculous obstruction  22 61% 31.4% 
P. U.J obstruction  10 27.8% 14.4%  
Iatrogenic ureteric stricture  2 5.5% 2.8% 
Ureteric stricture with 
undetermined cause  
2 5.5% 2.8%  
Total  36 100 51.4% 
  
 
 
 
 
 
 
  
Table 5: Types of nephrectomy in the study group 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Type of nephrectomy  
Study Group  
Simple Radical Nephro-
ureterectomy 
Total  
Benign disease 38(95%) 
100% 
2(5%) 
6.5% 
_ 40 
57% 
Malignant 
disease
- 29(96.7%)
93.5% 
1 (3.3%) 
100% 
30 
43% 
Total 
      
38(54.3%)
 
31(44.3%)
 
1 (1.4%) 70 
100% 
 
 
 
Table 6: Surgical approaches in the study group. 
 
 
Surgical approach  
Study Group 
lumbar Abdominal 
      Total  
  Benign  diseases     36 (90%) 
87.8% 
4 (10%) 
13.8% 
40 (57%) 
  Malignant diseases    5 (16.7%) 
12.2% 
 
25 (83.3%) 
86.2% 
30 (43%) 
  Total 41 
58.6% 
29 
41.4% 
70 
100% 
 
 
 
 
 
 
 
 
 
 
 
Table 7: Results of histopathology in the study group 
Diagnosis  Frequency  Percentage 
Chronic pyelonephritis  32 45.7% 
Cancer:  
- RCC 
- TCC 
 
29 
1 
 
41.5% 
1.4% 
Miscellaneous  5 7 
No information  3 4.3 
Total  70 100% 
  
 
 
 
 
 
 
 
 
 
 
  
Table 8: Complications in the study group 
 
Complications  Frequency  Percentage 
Bleeding  5 7.1% 
Wound infection  2  2.8%  
Wound dehiscence  1 1.4%  
Pulmonary embolism  1 1.4%  
Total  9 12.7% 
 
 
 
 
 
 
 
 
 
 
  
 
Table 9: Correlation between the nature of the disease and 
complications 
Study group  
Complications Benign diseases Malignant 
diseases  
 
Total  
Bleeding  - 5(100%)  
62.5%  
5(55.6%)  
Wound infection  1(50%)  
100%  
1(50%)  
12.5%  
2(22%)  
Wound dehiscence  - 1(100%)  
12.5% 
1(11%)  
Pulmonary embolism  - 1(100%) 
12.5%  
1(11%)  
Total  (11.1%)  8(88.9%)  9(100%) 
P = 0.268 
 
 
 
Table 10: Correlation between type of incision and complications 
Approach  
Complications Lumbar  Abdominal  
 
Total  
Bleeding  1 (20%)  
33.3% 
4(80%)  
66.7%  
5(55.6%)  
Wound infection  1(50%)  
33.3%  
1(50%)  
16.7  
2(22%)  
Wound dehiscence  - 1(100%)  
16.7% 
1(11%)  
Pulmonary embolism  1(100%)  
33.3% 
- 1(11%)  
Total  3(33.3%)  6(66.7%)  9(100%) 
P = 0.3 
 
DISCUSSION  
This is a descriptive retrospective study conducted at Soba University 
Hospital and Ibn Sina Specialized Hospital.   
Despite a whole range of technical and technological innovations 
dedicated for preserving renal tissue, the total number of nephrecotmies 
performed per-decade in one large European centre does not seem to have 
changed much over the three decades 1960 - 1990.(4) 
Over the same period of time, chronic pyelonephritis and cancer 
(RCC+TCC) remain the leading indications for nephrectomy, despite the 
relative decrease in the former and the relative increase in the latter.(4) This 
fact holds true in this study.  
In this study the mean age of the patients was 46.1 years, compatible to 
Elmalik et al report.(1) 
From another view the mean age for patients with benign  diseases was 
39.7 years while that for patients with malignancy was 54.6 years, in 
accordance with Ghalayini (28) report, 38.4 years among patients with benign 
conditions and 46.7 years among patients with malignant conditions, thus it 
is evident that patients with benign diseases were younger than those with 
malignant diseases.  
Male predominance was evident in both groups with benign and 
malignant diseases with male to female ratio  1.3:1 (40 males and 30 female) 
this is in accordance with Schiff and Glazier (3) report, 1.1:1 (183 males and 
164 females).   
From another way male to female ratio for patients with benign 
diseases was 1.2:1 (22 males and 18 females) and that for patients with 
malignancy was 1.5:1 (18 males and 12 females), this was not matching with 
Elmalik et al report 3.2:1 (36 males and 12 females) in pyelonrephritic group 
and 1.4:1 (11 meals and 8 females) in cancer group. Generally males were 
the most to be affected and our study went parallel to this observation.  
 Loin pain was the leading presenting symptom, in this study (84.2%), 
Elmalik et al(1) reported 59 patients (69%) with isolated loin pain. Talic(17) et 
al reported 21(48%) patients, St Lezine et al (29) reported 13 patients (56.5%). 
This study goes parallel with these series.In this study, hematuria was far 
less than loin pain,  with a large proportion of obstructed kidneys. However, 
76% of the patients presenting with hematuria had underlying malignancy a 
finding, which  is in accordance with Elmalik et al  report, 80%.(1)  
The classical triad of loin pain, hematuria and loin mass was not 
encountered in any of the renal malignancies in our study, a finding which is 
in agreement with a recent report on 43 renal tumors from Saudi Arabia 
where this triad was found in only two patients (5%).(17)   
Only three patients (8%) out of 36 patients with obstructive uropathy 
had past history of upper urinary tract surgery, which was lower than that 
reported by Elmalik et al,  15 cases (27.3%).(1)  
The duration of symptoms varied widely from few months in patients 
with malignant disease to years in patients with benign condition, here it 
depends on the nature of the disease and how aggressive the course it tracts, 
and also it reflect the non-compliance of the patients particularly those with 
benign condition who presented at time where the kidney was not 
salvageable.  
Clinical examination revealed renal mass in 13 patients (32.5%) and 14 
patients (45.6%) of those with benign and malignant tumours respectively.  
There was a slight predominance in the right-sided pathology (52.8%) 
and in no patient both kidneys were involved. This observation was 
compatible with Elmalik  et al report, where 60% of the lesions were in the 
right side.  
Chronic pyelonephritis was the leading pathological entity in our study 
group (45.7%) which is compatible with Elmalik et al report (62%) and 
Kubba et al,(4)but different from Schiff and Glazier and Beisland et al (30) 
where renal tumour is the most frequent condition requiring nephrectomy 
(40% and 67%) respectively.    
RCC was found predominantly in the left side (55%), which was 
compatible to Talic et al  (17) report  (59%).   
Moreover, the upper pole occupied by the tumor (RCC) in the majority 
of the cases and this finding holds true in literature. (14)      
Twenty two (31.4%) of the removed kidneys in this study showed 
stones , which is in accordance with Elmalik et al report (37%), however, it 
was high compared to the (6%) in a large adult series of nephrectomies, (3) 
and (11%) in a pediatric series(2). It is apparent that calculous diseases were 
by far implicated in more than half of the cases with obstructive uropathy in 
our study.  
RCC encountered in 29 patients ( 97%) with renal cancers and only one 
patient (3%) had TCC, however, Schiff and Glazier  reported RCC in (68%) 
and urothelial tumors in (16%) where Talic et al reported RCC in (76.7%) 
and urothelial tumor in (9.3%), thus literature is consistent with our findings 
and with the acceptance that RCC is the most common renal tumor and 
accounting for 80% of all renal tumors.(17,31) However, urothelial tumor in 
this study was found in only one patient (3%) and it is very low figure 
compared to literature, here it becomes difficult to make a firm conclusion 
on this small percent, of TCC and absence of SCC although there is a high 
prevalence of renal calculous diseases.  
Renal tuberculosis is an infection worth of mentioning for its absence 
in our study a finding holds true in Elmalik et al report but different from 
that of kubba et al .(4)    
Of 31 renal tumor in this series (excluding TCC of the lower ureter) 
only two (6.4%) were benign. These were oncocytomata that occurred in an 
elderly male and a female. Our finding consistent with Elmalik et al report 
(5.3%), but contrast with a recent report on Saudi patients where 14% of 
renal tumors were benign. (17)       
Ultrasonography has long been hailed for its superiority in the 
diagnosis of hydronephrosis. (29)     
In this study U/S proved its value in the diagnosis of chronic 
obstruction when it is usually superior to other investigations.(15) Also in this 
study U/S diagnosed all the 30 patients with solid renal tumors where it is 
the most common imaging modality in detecting incidental renal cancer. (17)    
Intravenous pyelogram (IVU) helped in evaluating the degree of renal 
function in the affected kidneys, but it failed in some patients to give a clue 
about the cause and level of obstruction as did U/S, hence the need for 
additional contrast imaging procedure (RGP) was successfully performed in 
5 cases and it helped much in delineating the nature as well as the level of 
the lesion.  
CT scan gave a correct diagnosis in 24 out of 27 patients. Two solid 
lesions were diagnosed as malignant, but turned out later to be benign 
(oncocytoma). The third lesion was a cyst diagnosed as benign on CT, but 
proved later to be necrotic RCC.  
Since radionuclide scan available, it was used optimally in this study 
for patients with obstructive uropathy, and it provided information about the 
percentage of contribution of the function of the affected kidneys to the over 
all renal function.  
The leading indication for nephrectomy in this study was obstructive 
uropathy 51.4% followed by malignancy in 42.8%, this finding is consistent 
with Elmalik et al report since obstructive uropathy constituted 65% and 
malignancy 22%. Although, obstructive uropathy was the main culprit for 
nephrectomy in both series, however, the percent in this study was less than 
the reported figure, this can merely reflect the improvement in the methods 
of management of obstructive uropathy by measures short of nephrectomy.  
Thirty-eight (95%) of the patients with benign conditions had simple 
nephrectomy, and the remaining two patients (5%) had radical rephnectomy. 
These two patients proved later to have oncocytoma a tumor that can only be 
differentiated from RCC on histopathological examination, so preoperative 
diagnosis by non-invasive methods is unlikely. All patients with malignant 
diseases in this study underwent radical nephrectomy, as radical 
nephrectomy became the standard treatment for patients with RCC after 
reports had shown that it has improved the surgical cure rate and survival 
over simple nephrectomy, which was used to be performed before 1986. 
(5,22,32)    
The operative approach in 36((90%) of our patients with benign 
conditions was through lumbar incision, as it remains the predominant 
surgical route to the kidney and it is used almost exclusively for patients 
with infection, calculus disease or hydronephrotic kidneys. However, 
25(83.4%) patients with malignant diseases were approached 
transabdominally, this has the principal advantages of early ligation and 
control of renal vessels a benefit that can not be accomplished with lumbar 
approach(3), in addition it also allows better access for inspection of the 
remainder of the abdominal contents. (33)   
Many complications are associated with nephrectomy these include 
wound complication in (12%).(27) Pleural injury in 10%(26) general 
complications rate in 2%(27), and death in 2%(1,20,33)  
The total complications rate in this study was 12.7%, a finding that was 
low compared to Schiff and Glazier report (21.6%) and Scott and Delzman 
(20) report (19%). This may reflect the improvement in surgical management 
with nephrectomy.  
The complication rate in patient with malignant diseases constituted 
88.9% compared to 11.1% in benign diseases. However this finding matched 
with Ghalayini who reported complications rate in malignant and benign 
disease 64% and 36% respectively. This finding can be attributed to radical 
nephrectomy, which associated with approximately 20% of complications. 
(33)  
In this study bleeding constituted the highest rate of complications, 5 
patients (55.6%) a finding that was too high compared to Elmalik et al  
report 16%, and Scott and Delzman     9%. However no patient in our series 
complicated pleural injury. Since bleeding and pleural injury are associated 
with non-meticulous surgical technique, our study showed highest rate of 
bleeding while no pleural injury, this can be attributed to the more advanced 
state of the disease of patients with malignancy who solely showed this 
complication. Wound infection occurred in 2 patients (22%) a finding that 
was too low compared to Elmalik     et al report 50% and Schiff and Glazier 
reported 40% and Scott and Delzman reported 41.8%. The improvement in 
this study was possibly due to a good preoperative control of renal infection 
and better postoperative coverage with new advent antibiotics.  
The highest complications rate (66.3%) was found in patients whose 
nephrectomy was performed via the abdominal incision. This finding is in 
marked contrast with Schiff and Glazier who reported (76%) of 
complications in the flank incision.  
Obviously this high percent can be attributed to the fact that 25(83.8%) 
of the patients with malignant diseases were approached through this 
incision (abdominal) providing that malignant diseases carried 88.9% of the 
total complications in this study.   
In this study we had one death, a male 75 years of age following radical 
nephrectomy for RCC and complicated by pulmonary embolism.  
The overall mortality rate in this series was 1.4%, in contrast  to 
Beisland et al report was 3.1%, and Scott et al   report 1.8 %. 
From these series our finding offers recent improvement, however this 
attributed to the more sophisticated methods of patient monitoring during 
and after the operation.  
 
 
 
 CONCLUSION 
 
 Obstructive uropathy leading to loss of function was the main indication  
of nephrectomy in Khartoum followed by renal cell carcinoma.  
 Urolithiasis by far was the leading pathology associated with obstruction.  
 Nephrectomy for malignant diseases had a higher rate of complications 
than that for benign conditions.   
 Urothelial tumours was almost negligible in this series compared with 
Western countries probably due to environmental differences and genetic 
susceptibilities.  
 The overall mortality rate after nephrectomy  offers  recent improvement, 
which was attributed to the sophisticated methods of patients monitoring. 
 
 
 
 
 
 
 
RECOMMENDATIONS 
 
 Special care for wound closure and meticulous tissue manipulation to 
minimize wound infection and dehiscence. 
 Prophylactic anticoagulant should be considered in risky patients.    
 Both screening and education programmes are needed to decrease the rate 
of nephrectomy for preventable conditions, and early detection of renal 
tumours in any patient with loin pain or hematuria.   
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